Cannabinoids prevent the opposite regulation of astroglial connexin43 hemichannels and gap junction channels induced by pro-inflammatory treatments.
Brain injuries as well as neurodegenerative diseases, are associated with neuro-inflammation characterized by astroglial and microglial activation and/or proliferation. Recently, we reported that lipopolysaccharide (LPS)-activation of microglia inhibits junctional channels and promotes hemichannels, two connexin43 functions in astrocytes. This opposite regulation is mediated by two pro-inflammatory cytokines, interleukin-1 beta and tumor necrosis factor-alpha, released from activated microglia. Because cannabinoids (CBs) have anti-inflammatory properties and their receptors are expressed by glial cells, we investigated on primary cortical cultures the effects of CB agonists, methanandamide and synthetic CBs on (i) cytokines released from LPS-activated microglia and (ii) connexin43 functions in astrocytes subjected to pro-inflammatory treatments. We observed that CBs inhibited the LPS-induced release of interleukin-1 beta and tumor necrosis factor-alpha from microglia. Moreover, the connexin43 dual regulation evoked by the pro-inflammatory treatments, was prevented by CB treatments. Pharmacological characterizations of CB actions on astrocytic connexin43 channels revealed that these effects were mainly mediated through CB1 receptors activation, although non-CB1/CB2 receptors seemed to mediate the action of the methanandamide. Altogether these data demonstrate that in inflammatory situations CBs exert, through the activation of different sub-types of glial CB receptors, a regulation on two functions of connexin43 channels in astrocytes known to be involved in neuron survival.